Abstract. Robot design approach can be classified into two: biologically inspired versus functionally designed. This study explored the effect of robot design types on product evaluation, product usefulness, and purchase intention. In the experiment, we compared a group of functionally designed robots having single functions with a biologically inspired robot having multifarious functions. The results showed that participants evaluated the functionally designed robot more positively than the biologically inspired robot on product evaluation and product usefulness. Moreover, participants were willing to purchase the functionally designed robot more than the biologically inspired robot. These results showed that robot designers and developers should take the appropriate design approach for a better human-robot interaction.
Introduction
Fong et al. [1] argued that there are two ways of robot design approach: biologically inspired vs. functionally designed. The two robot types have contrasting attributesbiologically inspired robot is being developed with life-like multi-functions whereas the functionally designed robots aim for specialized functionality for certain use. Several researches have been done in comparison of the two robot types, and the results showed that people perceived familiarity, intelligence and acceptance of the robots differently [2] , [3] . Likewise, Lee et al. [5] conducted comparative studies between human-like robot and product-like robots both in Korea and Japan to examine the impact of robot design types and cultural aspects on people's acceptance of a robot. Kwak et al. [6] explored the impact of robot appearance types on consumers' evaluation and purchase intention toward robots. However, the studies above have been limited to comparing each robot itself without considering matching level of robots' functionalities -biologically inspired robots are designed to have multifarious functions as living things do whereas functionally designed robot usually have simple capability to carry out certain tasks. Hence in this study, we analyzed how people perceive robots comparing two robot groups -a biologically inspired robot and a group of functionally designed robots, for the robots to have matching level of functions. Based on the results of the experiment, we suggested the effective type of robot design approach that can improve user acceptance of the robot. Furthermore, we explored whether people's positive evaluation of a robot type leads to the intentions to purchase the robot.
Related Works
According to Fong et al. [1] , robot morphology can be categorized into four categories: anthropomorphic, zoomorphic, caricatured and functional. Focusing on anthropomorphic and functional appearance, Kwak et al. [6] argued that robot's appearance and behavior can be divided into two types: human-oriented and product-oriented. In perspective of design approach, Fong et al. (1) demonstrated two robot design approach: biologically inspired and functionally designed. Biologically inspired approach aims at generating social behavior or intelligence of living creatures. On the other hand, functionally designed robots focus on certain functions with the user rather than having multifarious capabilities. There are several comparative studies between the two robot design types. Compared to functionally designed robots, biologically inspired robots were perceived as being more familiar and empathic [3] , [4] . According to Breazeal [7] et al., it is argued that biologically inspired design approach is needed in order to create a rich social interaction rather than functionally designed approach. However, when robots having a functional task such as vacuum cleaning, it was shown that the functionally designed robot was evaluated to have better service than the biologically inspired robot [8] . Likewise, Lee et al. [5] demonstrated that Korean people perceived a functionally designed robot more useful and having better service than a biologically inspired robot in board erasing situation. In this study, we conducted a comparative experiment with a biologically inspired robot and a group of functionally designed robots.
The analyses above led to the following hypotheses: H1. Functionally designed robot and biologically inspired robot would be evaluated differently.
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H2. Usefulness of functionally designed robot and biologically inspired robot would be perceived differently. H3. Consumer's intention to purchase functionally designed robot and biologically inspired robot would be different.
Study Design
We conducted a comparative (robot design types: biologically inspired vs. functionally designed) within-participants experiment.
Participants
Eighty people aged from 19 to 55 participated in this study.
Materials
There were two robot groups in this study -a group of functionally designed robots including a robotic whiteboard, a robotic vacuum cleaner, and a robotic toy box and a humanoid robot Pepper which is a biologically inspired robot with existing common products including a whiteboard, a vacuum cleaner and a toy box.
Procedure
The participants were shown pictures with description of the robots. And then, they were asked to fill in the questionnaire in a random order.
Measures
Product evaluation was measured by using the four items drawn from Zhao et al. [9] 's study (α = .93). We measured product usefulness by using two items drawn from Fink et al. [10] 's study (α = .82). Purchase intention was measured by two items drawn from Zhao et al. [9] 's study (α = .93). All measurement were evaluated in 7-point Likert scale.
Results
Participants evaluated their perceptions towards two types of robot groups on product evaluation, product usefulness and purchase intention. Statistical analyses were conducted using paired t-test.
H1 was supported by the data. The functionally designed robots were perceived as more positive (MFunctional = 4.99, SD = 1.16, MBiological = 4.54, SD = 1.29, p = .03, two-tailed) than the biologically inspired robot among participants.
H2 was supported by the data. The functionally designed robots were perceived as more useful (MFunctional = 4.96, SD = 1.49, MBiological = 4.60, SD = 1.59, p = .00, two-tailed) than the biologically inspired robot among participants.
As expected in H3, participants had more intention to purchase the functionally designed robots over the biologically inspired robot (MFunctional = 4.33, SD = 1.50, MBiological = 3.58, SD = 1.72, p = .00, two-tailed).
The results showed that participants evaluated the functionally designed robot more positively than the biologically inspired robot on product evaluation, product usefulness and purchase intention. The results of this study indicated that consumers perceived multiple functionally designed robots having a single function more positively than a single biologically inspired robot having multi functions. This implies that functionally designed approach which designates single function to a robot would be an effective way to increase customer's acceptance of a robot.
Conclusion
This study explored the effect of robot design approaches on product evaluation, product usefulness and purchase intention. People evaluated more positively the group of functionally designed robots than a biologically inspired robot. People perceived the group of functionally designed robots more useful and were more willing to purchase them over a biologically inspired robot. It suggests that consumers would prefer purchasing multiple functionally designed robots having a single function rather than a single biologically inspired robot having multi functions.
